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L U N A - 1 2  T R A N S M I T S  

From Newspaper PRAvDA 
N o .  310 (17627) 
MOSCOW, 6 November 1966 

COMMUNIQUE TASS 

The launching of t h e  automatic  s t a t i o n  "LUNA-12 'I was achieved 
i n  t h e  S o v i e t  Union on 2 2  October 1966. On 25 October a t  2347 h r s  
Moscow t i m e  it was p laced  i n t o  a s e l e n o c e n t r i c a l  o r b i t  and it t h u s  
became t h e  t h i r d  a r t i f i c i a l  s a t e l l i t e  of t h e  Moon. 

The program f o r  t h e  s tudy  of t h e  Moon and of t h e  near - lunar  
space a n t i c i p a t e s  a series of  s c i e n t i f i c  i n v e s t i g a t i o n s  a l lowing  a 
d e t a i l e d  s tkdy  of t h e  n e a r e s t  t o  us  heavenly body. S c i e n t i s t s  g i v e  
p a r t i c u l a r  a t t e n t i o n  t o  t h e  d e t a i l e d  s tudy  o f  s p e c i f i c  r eg ions ,  f o r  
t h e y  m u s t  know t h e  dimensions,  t h e  number and t h e  shape of c r a t e r s ,  
and t h e  c h a r a c t e r  of t h e  r e l i e f .  To t h a t  e f f e c t  photographs w i t h  
h i g h  r e s o l u t i o n  a r e  r equ i r ed  and t h e  ground t e l e s c o p e s  do not  p rov ide  
them. Even w i t h  optimum atmospheric c o n d i t i o n s  d e t a i l s  of s m a l l e r  
'limensions than  400-500 meters cannot be photographed. 

I n  o rde r  t o  r e s o l v e  s u c c e s s f u l l y  t h i s  problem, o p e r a t i o n  from 
a near - lunar  o r b i t  was t h e  r e s u l t  o f  long r e s e a r c h  begun i n  t h e  USSR 
i n  1959, when t h e  foundat ion  was  l a i d  by t h r e e  S o v i e t  l unn iks  by p l a -  
nometr ic  s tudy  of t h e  Moon from c l o s e  d i s t a n c e .  

I n  October 1959 Luna-3 t r ansmi t t ed  t h e  image of t h e  f a r  s i d e  of 
t h e  Moon, t h e s e  p i c t u r e s  encompassing nea r  two- th i rds  o f  t h e  l u n a r  
s u r f a c e .  e a r l i e r  i n a c c e s s i b l e  t o  obse rva t ions .  N o  one could r e p e a t  
t h i s  experiment f o r  t h e  next  s i x  y e a r s .  

Another Sov ie t  au tomat ic  s t a t i o n  "Zond-3" having passed i n  J u l y  
1965 a t  a d i s t a n c e  of some 10,000 km from t h e  l u n a r  s u r f a c e ,  photo- 
graphed t h e  m r t  of t h e  i n v i s i b l e  hemisphere of  our  s a t e l l i t e  having  
remained o u t s i d e  t h e  v i s u a l  f i e l d  of Luna-3. By completion of b o t h  
t h e s e  programs, more than  95 % of  t h e  l u n a r  s u r f a c e  i s  now a v a i l a b l e  
i n  photographs.  Broad depres s ions ,  c a l l e d  " t a l l a s o i d s "  , c r a t e r  c h a i n s  
of  g r e a t  ex tens ion  and a g r e a t  number of c r a t e r s  w e r e  r evea led  on t h e  

* [Excerp ts  on ly  a r e  presented  i n  t r a n s l a t i o n ,  dropping t h e  numerous 
r e p e t i t i o n s  c h a f g c t e r i s t i c  of t h e  Russian way of writ ing.]  
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f a r  s i d e  of  t h e  Moon. 
Sc iences  h a s  confe r r ed  some 170 n e w  d e s i g n a t i o n s  t o  o b j e c t s  loca-  
t e d  on t h e  f a r  s i d e  of  t h e  Moon, honoring t h e  v a r i o u s  prominent 
s c i e n t i s t s  of d i f f e r e n t  f i e l d s  of  knowledge. 

The Commission of  t h e  USSR Academy of 

B u t  t h i s  program d i d  n o t  a n t i c i p a t e  t h e  o b t a i n i n g  of photo- 
graphs  wi th  h igh  r e s o l u t i o n ,  s i n c e  photographing was performed a t  
h igh  a l t i t u d e s .  

On  3 February 1966, LUNA-9 was f i r s t  t o  e f f e c t  a s o f t  l and ing  
on t h e  Moon, r e l e a s i n g  a s e r i e s  of  photographs of i t s  s u r f a c e  w i t h  
ve ry  h igh  r e s o l u t i o n ,  a l lowing t o  d i s t i n g u i s h  d e t a i l s  near  1-2 mm. 
B u t  t h i s  in format ion  w a s  only i n  reference t o  t h e  immediate r eg ion  
near  t h e  p l a c e  of landing .  

O n  3 A p r i l  1966 LUNA-10 became t h e  f i r s t  a r t i f i c i a l  s a t e l l i t e  
of  t h e  Moon. I t  was followed on 2 8  August 1966 by "LUNA 11". Both 
c o n t r i b u t e d  n e w  d a t a  concerning t h e  Moon and t h e  space sur rounding  
i t .  

And h e r e  comes t h e  l a s t  achievement - t h e  t h i r d  S o v i e t  a r t i f i -  
c i a l  s a t e l l i t e  of t h e  Moon -LUNA-12. One of  t h e  problems of t h i s  
s t a t i o n  i s  t o  r e l e a s e  photographs of  s e p a r a t e  p o r t i o n s  of  l u n a r  s u r -  
f a c e  from comparaively c l o s e  range. 

* 
* * 

LUNA-12 i s  a complex s p a c e c r a f t .  The fundamental power cons- 
t r u c t i o n  system i s  a c o r r e c t i n g  b rak ing  engine i n s t a l l a t i o n ,  i n  
which hermet ic  c o n t a i n e r s  w i t h  a s t r o o r i e n t a t i o n  system b l o c k s , t h e  
on-board r a d i o o r i e n t a t i o n ,  t he  guid ing  system and t h e  f e e d i n g  dev i -  
ces a r e  d isposed .  There i s  i n  t h e  upper p a r t  of  t h e  s t a t i o n  an i n s -  
trument compartment p a r t i a l l y  s h u t  by t h e  r a d i a t o r  of t h e  thermore- 
g u l a t o r y  system. Fastened on t h e  s t a t i o n ' s  frame a r e  t h e  r e c e i v i n g  
and t r a n s m i t t i n g  an tennas ,  the p a r t  p a r t  o f  t h e  s c i e n t i f i c  appara-  
t u s  not '  r e q u i r i n g  he rme t i za t ion ,  g a s  t anks  w i t h  r e s e r v e s  f o r  micro- 
engine  system of  o r i e n t a t i o n  and t h e  microengines themselves ,  i n s t a l l e d  
on s p e c i a l  suppor t s .  

The s t a t i o n ' s  motive i n s t a l l a t i o n ,  c o n s i s t i n g  of a l i q u i d - f u e l  
rocke t  engine wi th  a pump system of  f u e l  f eed ,  of v a r i o u s  guidance 
and c o n t r o l  d e v i c e s  and f u e l  t anks ,  i s  designed fo r  performing f l i g h t  
t ra jectory c o r r e c t i o n s  and s t a t i o n ' s  d e c e l e r a t i o n  n e a r  t h e  Moon and 
t h e  s t a b i l i z a t i o n  of  i t s  p o s i t i o n  i n  space d u r i n g  e n g i n e  o p e r a t i o n s .  
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The guidance a n d  a s t r o o r i e n t a t i o n  systems m a t e r i a l i z e  t h e  s t a -  
t i o n ' s  o r i e n t a t i o n  i n  space and i t s  subsequent  s t a b i l i z a t i o n  p r i o r  
t o  c o r r e c t i o n  and  b rak ing ,  i t s  t u r n  i n  o r d e r  t o  o b t a i n  t h e  r e q u i r e d  
o r i e n t a t i o n  of t h e  d e c e l e r a t i o n  impulse,  t h e  engine swi tch ing  o f f  
a f t e r  c o r r e c t i o n  and braking ,  t h e  o r i e n t a t i o n  and s t a b i l i z a t i o n  of 
t h e  s t a t i o n  du r ing  photographing of t h e  l u n a r  s u r f a c e ,  t h e  switch-on 
and o f f  of p h o t o - t e l e v i s i o n  i n s t a l l a t i o n ,  and so f o r t h .  

The compartments of t h e  systems of  guidance and a s t r o o r i e n t a t i o n  
i n c l u d e  a complex of  va r ious  gyroscopic  and guidance d e v i c e s ,  e l e c t r o -  
o p t i c a l  and program-temporal i n s t a l l a t i o n s .  

The radiocomplex a s s u r e s  t h e  c o n t r o l  of  t h e  s t a t i o n  from t h e  
ground, a s  w e l l  a s  autonomously, t h e  t r ansmiss ion  of informat ion  on 
the o p e r a t i o n  of t h e  s t a t i o n ' s  systems and of s c i e n t i f i c  appa ra tus ,  
as w e l l  a s  t h e  conduct ing of t r a j e c t o r y  measurements. 

For t h e  photographing of t h e  l u n a r  s u r f a c e  and t r ansmiss ion  of  
o f  photos  t o  Ear th  a s p e c i a l  on-board p h o t o - t e l e v i s i o n  i n s t a l l a t i o n  
i s  set  up on-board. 

This  i n s t a l l a t i o n  performed t h e  photographing of t h e  l u n a r  s u r -  
f a c e ,  p rocess ing  t h e  f i l m  a u t o m a t i c a l l y .  A t  t h e  beginning t h e  pho- 
tog raphs  w e r e  t r a n s m i t t e d  t o  t h e  c e n t e r  of remote cosmic radiocommu- 
n i c a t i o n  f o r  reviewing.  Then t h e  most i n t e r e s t i n g  photographs w e r e  
s o r t e d  and t r a n s m i t t e d  from t h e  s t a t i o n  i n  a normal regime. 

The complex of  t h e  va r ious  d e v i c e s  and systems,  c!isposed aboard 
LUNA-12, y i e l d s  a s u b s t a n t i a l  amount of h e a t .  B e s i d e s ,  t h e  s t a t i o n  
r e c e i v e s  a n  a d d i t i o n a l  amount of h e a t  on account  of s o l a r  i r r a d i a -  
t i o n .  This  i s  why i n  o r d e r  t o  s u s t a i n  a normal thermal  o p e r a t i o n a l  
regime f o r  a l l  dev ices  and i n s t r u m e n t s ,  t h e r e  i s  i n s t a l l e d  aboard 
t h e  s t a t i o n  a s p e c i a l  system of p a s s i v e - a c t i v e  t y p e  of thermoregula- 
t i o n .  

The p a s s i v e  means of thermoregula t ion  a p p l i e d  c o n s i s t  i n  corres- 
ponding p a i n t i n g  of e x t e r n a l  s u r f a c e s ,  i n  thermic  i s o l a t i o n  and i n  
t h e  u s e  of s p e c i a l  screens. This  a l lows  t h e  maintenance of a normal 
thermal  regime i n  a l l  t h e  compartments of t h e  s t a t i o n ,  excep t  t h e  i n s -  
t r u m e n t  compartment o f  t h e  c o n t r o l  system, where t h e  p reas s igned  t h e r -  
mal regime i s  as su red  by an a c t i v e  the rmoreu la to ry  system. 

The o f f i c i a l  i n s i g n i a  of  USSR, a s  w e l l  a s  t h e  pennant of t h e  
S o v i e t  Union a r e  f a s t e n e d  on s t a t i o n ' s  frame. 
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I n  accord wi th  t h e  f l i g h t  program of t h e  s t a t i o n  LUNA-12, t h e  
l a t t e r  was p laced  i n t o  a nea r -equa to r i a l  s e l e n o c e n t r i c  o r b i t .  The 
computed aiming p o i n t  was then l o c a t e d  a t  1290 k i l o m e t e r s  f r o m  t h e  
s u r f a c e  of t h e  Moon. A t  t i m e  o f  a t t a i n i n g  t h i s  p o i n t  t h e  s t a t i o n  
LUNA-12 moved w i t h  a v e l o c i t y  of 2 ,085 m/sec. With such a v e l o c i t y  
t h e  f o r c e s  of Moon's a t t r a c t i o n  w e r e  no t  a b l e  t o  modify t h e  s t a t i o n ' s  
f l i g h t  t r a j e c t o r y  t o  t h e  e x t e n t  of t r a n s f e r r i n g  it t o  t h e  o r b i t  of  
a n  AMs. Thus d e c e l e r a t i o n  was r equ i r ed  i n  o r d e r  t o  achieve  t h e  s t a -  
t i o n ' s  t r a n s f e r  i n t o  a s e l e n o c e n t r i c a l  o r b i t .  

I n  o r d e r  t o  achieve  t h e  d e c e l e r a t i o n  one hour p r i o r  t o  reaching  
t h e  aiming p o i n t  of t r a j e c t o r y ,  when t h e  s t a t i o n  was l o c a t e d  some 
8,000 km from t h e  s u r f a c e  of t h e  Moon, it was o r i e n t e d  i n  a r igorous-  
l y  s p e c i f i c  p o s i t i o n  r e l a t i v e  t o  t h e  Moon, namely a long  t h e  v e r t i c a l .  
Then t h e  s t a t i o n  was r o t a t e d  by a s p e c i f i c  a n g l e  from t h a t  d i r e c t i o n ,  
t h e  motive i n s t a l l a t i o n  be ing  switched on a t  t i m e  of  a t t a i n i n g  t h e  
computed p o i n t .  The motive i n s t a l l a t i o n  t h u s  had opera ted  2 8  seconds 
which i s  t h e  computed t i m e .  A s  a r e s u l t  t h e  motion v e l o c i t y  of t h e  
s t a t i o n  decreased t o  1,148 meters p e r  second, and t h e  au tomat ic  s t a -  
t i o n  LUNA-12 passed from t h e  f l i g h t  t r a j e c t o r y  t o  t h e  o r b i t  of a n  ar- 
t i f i c i a l  s a t e l l i t e  of t h e  Moon (AMs) w i t h  t h e  fo l lowing  parameters :  

- maximum d i s t a n c e  from t h e  Moon's s u r f a c e ( i n  p e r i s e l i o n )  abou t  
1 ,740  k i lome te r s ;  

- minimum d i s t a n c e  from t h e  Moon's s u r f a c e  ( i n  apose l ion )  abou t  
100 kilometers: 

- r e v o l u t i o n  pe r iod  around t h e  Moon - 3 hours  2 5  minutes.  

A l l  t h e  o p e r a t i o n s  f o r  t h i s  maneuver w e r e  comple ed au tomat ica l ly .  

A f t e r  t h e  s t a t i o n  was placed i n t o  t h e  AMs o r b i t ,  it was i n  a n  
o r i e n t e d  p o s i t i o n .  Moving a long  t h e  o r b i t  t h e  au tomat ic  s t a t i o n  ap- 
peared  above t h e  i l l u m i n a t e d  p a r t  of  t h e  Moon, and a t  t h a t  moment of 
t i m e  t h e  pho to - t e l ev i s ion  dev ice  was switched on. 

The h igh  p r e c i s i o n  of systems'  o p e r a t i o n ,  a l o n g s i d e  w i t h  t h e  
complembntary organs a s s u r i n g  t h e  o r i e n t a t i o n  of t h e  s t a t i o n  ove r  
t h e  p o r t i o n  of  t h e  t r a j e c t o r y  corresponding t o  photographing, should 
be no ted  i n  p a r t i c u l a r .  The maximum d e v i a t i o n  of t h e  s t a t i o n  from 
t h e  preass igned  d i r e c t i o n  d i d  n o t  exceed a few angu la r  seconds.  The 
photographing a l t i t u d e  and t h e  c o o r d i n a t e s  of t h e  a r e a  of photogra- 
phing d i d  not  f a c t u a l l y  d e p a r t  from t h e  computed ones.  

Upon ending t h e  photographing t h e  s t a t i o n  began t h e  t r a n s m i s s i o n  
of photographs t o  t h e  ground by way of  a t e l e v i s i o n  channel .  Each 
photograph w a s  t h e n  decomposed i n t o  1,100 l i n e s  i n  t h e  t e l e v i s i o n  
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p i c t u r e  ( n o t e  t h a t  i n  t h e  s t anda rd  t e l e v i s i o n  t h e r e  a r e  625 l i n e s  i n  
a l l ) .  T h i s  a s s u r e d  a good q u a l i t y  p i c t u r e .  

A f t e r  t r ansmiss ion  of photos  t h e  pho to - t e l ev i s ion  d e v i c e  w a s  
swi tched  o f f .  

* 
* * 

The au tomat i c  s t a t i o n  LUNA-12 p u r s u e s  i t s  s c i e n t i f i c  i n v e s t i -  
g a t i o n s ,  fo l lowing  t h o s e  of LUNA-10 and L U N A - 1 1 .  Cur ren t ly  s t u d i e d  
are  t h e  g r a v i t a t i o n a l  f i e l d  of the Muun acco rd ing  t o  s t a t i o n ' s  o r b i t  
e v o l u t i o n ,  the r a d i a t i o n  c o n d i t i o n s  i n  t h e  nea r - luna r  space and t h e  
d i s t r i b u t i o n  of micrometeor i tes  n e a r  t h e  Moon. The r ad ioas t ronomica l  
o b s e r v a t i o n s ,  s ta r ted  on LUNA-11 a re  b e i n g  pursued on LUNA-12; t h e s e  
s t u d i e s  a r e  made i n  o the rwise  i n a c c e s s i b l e  l o n g  and medium wave bands 
from t h e  ground. 

The l aunch ing  of the au tomat i c  s t a t i o n  LUNA-12 is  a new achiev-  
ment of S o v i e t  s c i e n c e  and technology.  
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L A.M.S. L U N A - 1 2  

Map of t h e  v i s i b l e  s ide of 
t h e  Moon. The arrow i n d i c a t e s  
the r eg ion  of the  l u n a r  s u r -  
f a c e  corresponding t o  photo- 
graphs p re sen ted  i n  t h i s  paper .  

Automatic S t a t i o n  LUNA-1%. 
1) Gas t anks  f o r  a s t r o o r i e n t a t i o n  
system manipulat ion.  2)  Photo-TV 
dev ice .  3) Thermoregulation sys tem's  
r a d i a t o r .  4) Radiometer. 5) I n s t r u -  
ment  compartment. 6) Chemical b a t t e r y .  
Optico-mechanical a s t r o o r i e n t a t i o n  ( 7 )  
sys t em ' s  b lock .  8) Antenna. 9 )  E l e c -  
t r o n i c  b lock  of a s t r o o r i e n t a t i o n  s y s .  
10) Guiding engines .  11) C o r r e c t i n g  

breaking  device .  
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Photograph No. 1 
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Photograph No. 2 
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Photograph No.2 b i s  

(For c a p t i o n s  see the  ~k pages) 

S o v i e t  i n s i g n i a  and p e n n a n t , f r o n t  and r e a r  
i n s t a l l e d  aboard LUNA-12 


